Pathologic alterations of alveolar walls in 95 autopsied patients with mitral stenosis were not frequent. The most frequently encountered change was capillary dilatation, and in 83 per cent of the patients, even this change was slight or absent. Other alterations were focal and involved only small proportions of the area of tissue examined. A generalized increase in the thickness of basement membranes could not be demonstrated.
PATHOLOGIC changes in the pulmonary alveolar walls of patients with mitral stenosis have been described by many investigators.'-3 Among the changes described are fibrous thickening, capillary distention, thickening of the capillary basement membranes, and cuboidalization of the alveolar lining cells. It has been pointed out that such pathologic alterations, if widespread, could produce marked physiologic disturbances.4 However, our own observations on current autopsies of individual patients with mitral stenosis led us to suspect that advanced pathologic changes in the alveolar walls were almost always focal, rather than widespread. These observations stimulated us to review sections of the lungs from a large number of autopsied patients with mitral stenosis. The purpose of this study is to establish the extent and character of abnormalities of alveolar walls in 95 adult patients who died with mitral stenosis. in 90 of the 95 patients mitral stenosis was the principal abnormality present and the only apparent underlying cause of death. Congestive heart failure was extremely common among the patients, but exact figures of its incidence and duration were difficult to obtain because some of the patients entered the hospital in a terminal state, unable to give an adequate history, and often the records simply stated that the patients had been "in failure for years." At least 84 of the 95 patients had been in congestive heart failure at some time, 53 for a year or more, and 25 for 3 years or more. The paraffin blocks of tissue from the lungs of these patients were recut and stained with aldehyde-fuchsin-van Gieson-iron hematoxylin, in order to better demonstrate fibrous and elastic tissue. Sections of lung were also stained with hematoxylin and eosin and in many instances with periodic acid-Schiff and Heidenhain's stains in order to define more clearly the various components of alveolar walls. All of these stains are as described by Lillie,5 except for minor modifications. The microsections were examined and various features were recorded including capillary dilatation. fibrosis of the alveolar walls, thickening of capillary basement membranes, and cuboidalization of alveolar lining cells.
MATERIAL AND METHODS
Comparative control material was obtained from 106 adult patients who died with a clinical diagnosis of "hypertension" and who had a principal anatomic diagnosis of arteriolar nephrosclerosis (hypertensive group) and from 50 adult patients without chronic pulmonary or cardiovascular disease (normal control group). The sections of lung stained with hematoxylin and eosin from these patients were examined and the extent and degree of capillary dilatation were recorded.
RESULTS
Generalized fibrous thickening of pulmonary alveolar walls was not seen in any patient in this series. Focal areas of lung in which the alveolar walls contained increased amounts of fibrous tissue were present in 9 per cent of pa- Thickening of the "alveolar" and capillary basement membranes was also confined to the areas of focal fibrosis of alveolar walls. Periodic acid-Schiff stains failed to reveal a generalized change in the thickness or character of these basement membranes ( fig. 2) .
Capillary dilatation was the most common change noted in the alveolar walls ( fig. 3) Occasionally, an organized, recanalized thrombus is seen in a small pulmonary artery adjacent to a focal area with thickened, fibrous, alveolar walls, suggesting that this thickening may be the result of incomplete infarction of the lung with organization of exudate adherent to the alveolar wall. Intra-alveolar fibrous bodies representing organized exudate are sometimes present and offer some support to this hypothesis. Other support is offered by the similarity of these focal areas of fibrosis in alveolar walls to the pathologic changes in the pulmonary parenchyma surrounding a healed or healing infarct.
Focal accumulations of hemosiderin-filled macrophages are often present in the alveoli that have thickened, fibrous walls, and this fibrosis may be a reaction to the iron pigment. Another possible explanation for the formation of these focal lesions of alveolar walls is the organization of material that exuded from the capillaries into the interstitial space of the alveolar walls. This interstitial space, easily demonstrable by electron microscopy,6 is so narrow that it cannot be seen in normal lungs with light microscopy but, with the exudation of edema fluid and fibrin, it could be expanded and organization of this exudate could occur.
Parker and Weiss1 described "pericapillary edema" of the alveolar walls in patients with 66, O'NEAL, THOMAS, LEE, AND RABIN mitral stenosis, which presumably represents an expansion of the narrow interstitial space of alveolar walls by the exudation of fluid constituents of the blood. We have noted this "pericapillary edema" only rarely and even in these instances, only in occasional, short segments of alveolar walls. However, the possible frequent occurrence of lesser degrees of chronic interstitial edema, not readily demonstrable by light microscopy, cannot be excluded.
Finally, there is the possibility that the focal fibrosis of alveolar walls represents healed "rheumatic pneumonitis." Extravasation of fibrin into alveoli, frequently with the formation of "hyaline membranes" lining air spaces, is common in fatal cases of acute rheumatic fever,7 and probably is present to some extent in many nonfatal cases. The organization of this exudate, especially that applied to the walls of air spaces in the form of a hyaline membrane, could explain the focal increase in fibrous tissue in alveolar walls that sometimes accompanies mitral stenosis. Le studio de microsectiones del pulmones de iste patientes revela que alterationes pathologic del parietes alveolar non es frequente. A parte le dilatation capillari, le alterationes es focal e affice solmente un parve portion del area pulmonar examinate. In 83 pro cento del 95 patientes, mesmo le dilatation capillari esseva leve o completemente absente.
SUMMARY
Iste resultatos suggere que avantiate alterationes pathologic del parietes alveolar in association con stenosis mitral es generalmente solmente focal e non satis extense pro assumer signification physiologic.
